SUMMARY
INTRODUCTION
Propagation of the infectious bursal disease (IBD) virus in embryos and chickens has been described by various investigators (1,6,8,9,10) since the disease was first described (4). Infectious chicken embryo fluids and tissues have been assayed by Winterfield (10). Routes of embryo inoculation and subsequent titrations of harvested materials were compared by Hitchner (6) . This investigation was made to determine the distribution and concentration of infectious bursal disease virus (IBDV) in susceptible and parentally immune chickens. Also studied was the persistence of the virus and lesions in the host. This information is of interest from a diagnostic viewpoint and also to the poultryman in determining whether an IBDV carrier status is established.
MATERIALS AND METHODS
Viruses. Two isolates of IBDV were used in the inoculation of chickens: IM strain, which is highly virulent; and the Delaware 2512 virus, which has been used as a vaccine after repeated embryo passage. Both were described previously when used in immunity studies (10) Chickens and embryos. Meat-type chickens 4 to 5 weeks old, reared in isolation facilities and susceptible to IBDV infection, were inoculated in two separate trials with the different IBDV isolates. Day-old chickens, susceptible to IBD, were inoculated in one trial. In another trial, day-old chicks from IBD-vaccinated parent stock were inoculated with the homologous 2512 vaccine virus. Susceptible contact controls were placed with the infected groups at different intervals to detect the presence of IBDV, or other agents, at the respective periods. They were in contact for a minimum of 5 days, to allow for the possible transmission of virus. Inoculated and uninoculated groups were held in isolation units during each trial. Ten-day-old chicken embryos, susceptible to IBD, were inoculated with all tissues harvested for virus assays and with the virus isolates used for chicken inoculation. The eggs (supplied through the courtesy of Dr. Richard Bowen, Eli Lilly and Company, Greenfield, Indiana) were specific-pathogen-free. Propagation of viruses and tissue assays. Chicken embryos were inoculated by the allantoic-sac route to obtain infective allantoic fluids or embryonic tissues for the inoculation of chickens. This procedure has been described previously (10). Tissues from various organs and blood were obtained from the necropsy of infected chickens and uninoculated controls during the postinoculation period. They were then held at -65 C until assay, at which time they were thawed and diluted with tryptose phosphate broth containing penicillin dilydrosteptomycin, neomycin, and bacitracin. Serial tenfold dilutions were made on a W/V basis. Since Hitchner (6) showed that the chorioallantoic membrane (CAM) route was more sensitive than either yolk sac or allantoic sac routes for initial isolation of IBDV, the CAM route was used for quantitation of the virus by the technique of Fabricant (5 hours later, and tissues were assayed from virus. Table 1 gives the loglo virus titers observed. In comparison with the other tissues, bursae and spleens possessed substantially higher titers of IBDV. Although a viremia was apparent, the blood did not prove to be a satisfactory source of the virus. Brains also proved inadequate in this respect. In the second trial, 24 chickens, 41? weeks old, were given the Delaware 2512 virus which had been used as a vaccine (10). The data are given in Table 2 . Again, bursae harvested from chickens 72 hours postinoculation yielded the highest virus titers, followed by spleens and kidneys. Brain and blood samples had the lowest titers, as in the previous trial.
Trials with susceptible and parentally immune day-old chicks were conducted with the 2512 virus. Table 3 gives the results of the assays. Infection from the virus was evident in the susceptible chicks, and virus concentrations were high in bursae, livers, and kidneys. In contrast, the chicks from parent stock which had been vaccinated with 2512 IBDV proved refractory to infection from the homologous virus. No gross IBD bursal lesions were seen on necropsy. Persistence of IBDV in bursal tissues. Table 4 gives data on IBDV in the bursa beyond 72 hours postinoculation. It is apparent that the virus concentration was exceedingly low at 10 days compared with 3 days. Upon assay at 16 and 17 days, no virus was isolated where either the IM or Delaware 2512 strain was used as the inoculum.
Transmissibility of IBDV. In four trials, chickens that had been inoculated with IBDV were placed with susceptible contact controls at different intervals. The results are given in Table 5 . There was no evidence of transmission of IM strain virus to susceptible chick ens at 42 days postinoculation. With Delaware 2512 virus, no transmission was detected at 16, 30, and 52 days. Chickens were necropsied at these times, and the criteria employed were the presence of lesions and virus. Persistence of lesions. Bursae were examined from chickens in inoculated and control groups at 33, 51, and 71 days postinoculation. Marked atrophy was observed at each of these times (Figs. 1,  2) , regardless of whether susceptible chickens were inoculated at 1 day or 4 weeks old. The bursae were 1/s to 1/ the size in the controls. Histologic examination at 31, 33, and 51 days yielded the following observations (Figs. 3, 4, 5) : The bursal folds were markedly atrophic, with papillary folding of the mucosal epithelium; the follicles were very small and many were devoid of lymphocytes, giving the appearance of empty epithelial-lined glandular structures. Relatively few follicles had the typical central region of reticular cells and a peripheral zone of lymphocytes. There was an increase in interstitial connective tissue, and varied degrees of mononuclear leukocytic infiltration were evident. At 71 days (Fig. 6) atrophy was still evident, as indicated by folding of the surface epithelium. However, there was a rather advanced repopulation of lymphocytes in many bursal follicles. The regenerated follicles were irregular in size and shape but otherwise of normal morphology. An excess of stromal connective tissue and inflammatory cells and a few empty or poorly repopulated follicles were still noted. While regenerative activity was notably greater than in the earlier observation periods, follicular development remained markedly less than in bursae from control chickens (Fig. 7) . While IBDV persists in the chicken for merely a few days, the lesions of the disease may be seen for at least 10 weeks, the longest interval evaluated in this study. The presence of these lesions may assist in diagnosing past IBDV infection since atrophied bursae are observed frequently in routine diagnostic necropsies. One may conjecture as to the effect arising from damaged or severely affected bursae when other infectious agents, or vaccines, are imposed on birds that have undergone IBDV infection. Previous observations in our laboratory have revealed that the majority of flocks tested possess IBD antibodies (10).
The bursa of Fabricius is receiving ever-greater attention as a site of involvement in several avian diseases, most notably Marek's disease and lymphoid leukosis. The long-term lesions induced by IBDV offer a potential element of confusion in differential diagnosis of those neoplastic diseases and must be taken into account in studies of field material.
